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5 . 1  S c o p e

This ehapEer presents d iscussion

to the permi t  area,  which consists  of

5 .2  Me thodo logy

5 .0  GEOLOGY

of geologic condi t ions

lease areas SL 062648

within and adj acent

and U 054762.

Conclus ions herein are based on f ie ld reconnaissance,  exploratory dr i l l ing,

and previous documentation.

5.3 Regional  Geologic Framework

The Wasateh Plateau consists  of  Ter t iary and Cretaceous st rata,  most ly

l imestone,  sandstone,  and shale that  d i f fer  in  res is tanee to eros ion (Davis and

Doel l ing,  L977).  L imestones and sandstones general ly  forrn c l i f fs ,  whereas the

sha les  f o rm  recess i ve  s l opes .

Strat igraphic uni ts  present  in  the v ic in i ty  of  the Crandal l  Canyon area

inc lude f rom youngest  to  o ldest  (1)  the North Horn Formar ion (s1ope-forming

mudstone and sandstone) ,  (2)  the Pr ice River  Format ion which consists  of  the

basal  Cast legate Sandstone Member (e l i f f - forrn ing sandstones,  conglomerates and

ninor  amounts of  shale of  del ta ic  in  or ig in)  and the Upper Pr iee River  l , lember

(steep s lope- forming sandstone wi th minor  in terbeds of  pebble conglomerate and

shale of  f luv ia l  or ig in) ,  (3)  the Blackhawk Format ion (c l i f f - forming sandsrone

under la in by s lope- forming mudstone,  shale and coal  of  paludal  or ig in) ,  (4)  rhe

Star  Point  Sandstone (e l i f f - forming sandstones consist ing of  del ta ic  and beach

deposi ts) ,  and (5)  the Masuk Shale Member of  the Mancos Shale (s lope- forming

mar ine  sha les ) ,  r e fe r  t o  Append i x  6 -3  and  6 -4  and  P la te  5 -1 .  The  S ta r  po in r

Sandstone contains one or several shale tongues of the underlying Masuk Shale

in the Wasatch Plateau region.
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The st rat igraphic record produced by these uni ts  ind ieates that  deposi t ion

uP through the Blackhawk Formation consisted mostly of f ine-grained detritus

under conditions of relatively quiet and uniform sedimentation (Davis and

Doel l ing,  L977).  An erosional  d isconformi ty  ex is ts  at  the top of  the Blackhawk

Format ion which is  over la in by coarse c last ics of  the Cast legate SandsEone.

These coarse continental sediments suggest tectonic movement to the west and

probably mark the onset  of  the Lar imide orogeny (Davis and Doel l ing,  L977).

The Wasatch Plateau l ies in  a t ransi t ion zone beuween the re lat ive ly  s table

Colorado Plateau to the east  and the re lat ive ly  complex and unstable Basin and

Range province to the west  (Davis and Doel l ing,  L977).  Scrata of  the wescern

Wasatch Plateau d ip in to a complexly  faul ted monocl ine,  whereas st rata on the

east side have predominantly gentle dips and faults are less numerous (Davis and

D o e l l i n g ,  1 9 7 7 ) .

Major  faul ts  present  wi th in the region of  the coal  f ie lds are nor th-

t rending wi th maximurn d isplacements of  up to 2,300 feet  (Davis and Doel l ing,

L977).  Many nor th- t rending faul ts  wi th minor  d isp lacements are present  and few

east- t rending faul ts ,  most  of  which have d isplacements of  less than 100 feet ,

a re  a l so  p resen t  l oca l l y .

Most  of  the st rata in  the coal  f ie ld form broad ant ic l ines and syncl ines

that  t rend nor theast  or  are roughly perpendicular  to  the pr inc ipal  faul t  zones

(Dav i s  and  Doe l l i ng ,  L97 l ) .

5 .4  Geo logy  O f  P ro jec t  V i c i n i r y

The dra inage basin of  Crandal l  Canyon covers approximately  5.7 square mi les

and exposes s ix  geologic uni ts ,  which range in age f rom Cretaceous to Ter t iary.

Surface lands l t i th in the permi t  area consist  ent i re ly  of  outcrop exposures of

sandstones,  mudrocks and coal  of  the Cast legate Sandstone,  Blackhawk Format ion,

Star  Point  Sandstone and Pr ice River  Format i .on and are shown on Figure 7-1.

6 - 2



The Hiawatha and Blind Canyon coal seams, which wil l be of importance in

the permit area are present at or near the base of the Blackhawk FormaEion

(Campanian in  age) .  Several  other  th in lent icu lar  coal  seams are present  at  the

proPerty ,  but  none are of  s igni f icant  th ickness or  of  probable la tera l  extent

to be of any economi.c interest. Only the Hiawatha seam is of sufficient

thickness to be economically recoverable.

The Hiawatha coal seam has been mined and is exposed at an approximate

elevat ion of  7900 feet  amsl ,  refer  to  Appendix 5-1.  Min ing overburden above the

Hiawatha coal  seam in the permic area consists  of  the Blackhawk Format ion,

Cast legate Sandstone,  and the Upper Pr ice River  Member.  Sur face outerop of  these

format ions r ises f rom approximately  7900 feet  (amsl)  to  approximately  9600 feet

at  the nor thwest  corner  of  lease area U 054752.  This resul ts  in  a maximum

overburden of approximately 1700 feet with an average overburden of approximately

700 to 800 feet .  The ent i re area is  under la in bv the Scar Point  Sandstone.

Geologie inspect ion of  the property  ind ieates that  pr ior  min ing of  the

Hiawatha Seam did not encounter subsurface water. The maps submitted as

Appendices 5-3 and 6-4 and Plate 6-1 are inc luded to show the re lat ive locat ion

of the geologic formations to the mine permit area and are not intended co

elearly define the geologic formations in the area as the Hiawatha seam is

entirely covered by rock units of the Blackhawk Formation as well as by the Price

River  Format ion wi th in the lease areas.  Due to eros ion,  no other  geologic

formacions which 1 ie s t rat igraphical ly  above Ehe Pr ice River  Format ion are

present  l r i th in the mine area.

Analys is  of  coal  samples col lected f rom the Hiawatha Searn indicate that

i t  is  a h igh volat i le  b i tuminous coal  wi th a BTU content  ranging f rom 12,500 to

13 ,000  BTU 's ,  ash  con ten t  o f  5 t  t o  8 t ,  mo is tu re  o f  3 *  t o  5 t ,  vo la t i l e  ma t t . e r  f r om

40*  t o  44 t ,  f i xed  ca rbon  f rom 43*  t o  46*  and  su l f u r  f r om O.3 t  t o  0 .8? .  Fo rms

o f  Su l f u r  ave rage  0 .20 t  py r i t i c  su l f u r ,  0 .09 t  su l f a te  su l f u r ,  and  0 .50 t  o rgan i c

su l f u r .
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Additional technical information has been submitted to determi-ne the

nature, depth and thickness of the coal seams, rider seams, overburden and

interburden st rata for  the permi t ted mine area based upon dr i l l ing completed in

1985  ( re fe r  t o  Append i ces  5 - l  and  6 -5  and  p la tes  3 -2  and  3 -3 ) .  The re  i s

insufficient evidence to support the presence of the Blind Canyon Seam in

Crandall Canyon, but further to the south, it thickens southward to the Mill Fork

a rea ,  beyondwh ich  i t  aga in  i s  o f  l i u t l e  va lue  (Doe l l i ng ,  L972 ,  p .189 ) .  The  o ld

workings can provide information on the lower seam (Hiawatha) and some ground

water  in format ion but  noth ing about  the other  seams. Addic ional  geologic

informat ion was submit ted by Mr.  Wol len which conta ined speci f ic  l i rhologic

characterizations of the interburden, and the strata irnmediacely above and below

the coal  seams, refer  to  Appendices 5-1 and 6-2.  Appendices 5-3 and 6- l r  were

obta ined f rom Doel l ing (1972) for  addi r ional  regional  in formar ion.

6,4.L Strat igraphy.  The Blaekhawk Forrnat ion is  conpr ised of  approxi rnate ly

1000 feet  of  gray,  carbonaceous shales,  s i l ts tones,  coals and th in in terbedded

sandstones.  The coal  beds to be mined near the base of  the format ion are 6 to

14 feet  th ick and are general ly  c lass i f ied as a h igh volat i le  b i tuminous coal

wi th a sul fur  contenc of  0.30t  to  1.00*.  The Blackhawk Format ion is  under la in

by che massive c l i f f  for rn ing Star  Point  Sandstone which is  200 to 400 feet  th ick.

An accurate st rat igraphic sect ion based on the work of  DoeI l ing which has

been conf i r rned by f ie ld analys is  of  d is tances between Ehe minable coal  seams and

the thickness of overburden in che mine area. Appendix 6-1 includes two

strat igraphic sect ions which were obta ined by t ravers ing the st rat igraphic column

from Crandal l  Creek to the Cast le Gate Sandstone.  The ent i re s t rat igraphic

column is shown in Appendix 6-1 for the permit area as only the Blackhawk

Formation exists as overburden in the southern part of tbe permit area (formerly

cal led Tract  1) .  The st rat igraphic sect ion accompanies th is  chapter  as par t  of

Appendix 6-4.

A coal isopach and overburden isopach map showing the depth to the minable

Hiawatha Seam is  inc luded as Plate 6-2 xo support  ext rapolat ion of  ground waEer
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hydrology projections from nearby mines to the Crandall Canyon Mine and to

suppo r t  p ro jec t i ons  o f  subs idence .  See  sec t i on  G .5 .2 .

6.4.2 Structure.  Format ions in  the l . Iasatch Plateau of  th is  general  area

gently dip 1-3 degrees westward off the west f lank of the San Rafael swell. The

regional structure alt itude is broken by several north-south trending, high angle

normal faults which offset the rocks from less than 10 feet to approximately 250

feet  or  more.  The major  faul ts  as mapped indicate that  Ehere are no major  faul ts

present  in  the permi t  area.  Spr ings are present  in  the upper reaches of  the

canyon near the Cast legate Sandstone-Blackhawk Format ion contacE.  Several  seeps

of water have been noted in the Crandall Canyon area issuing frorn the Star PoinE

Sandstone.  A complete d iscussion of  the spr ings and seeps encountered wi th in

the permi t  area is  in  Chapter  7.

Appl icant  has provided a st ructure map as Appendix 5-3.

6 " 5 Geology 0f Coal Bed and Adjacent Units

5 .  5 .1 Explorat ion and Dr i l l ing.  In format ion based on f ie ld reconnaissance

explorat ion was obta ined f rom the southern hal f  o f  lease area SL 062648 (87.22

acres). With no structural disturbances and informati-on from previous mining,

we feel  we can qual i fy  the reserves on the 87.22 acres.  Economics e l iminates

dr i l l ing of  such a smal l  parcel  for  exploratory reasons.  See rnap inc luded as

Appendix 6-4 wi th in th is  chapter  for  outcrop in format ion.

6,5 '2 Strat igraphy.  The sErat igraphy in  the permi t  area and v ic in i ty  of

the Crandall Canyon Mine consists of the Mesaverde group formations. The

s t ra t i g raphy  o f  t he  pe rm i t  a rea  i s  i nc luded  w i th in  Sec t i on  7 .1 .2 .L .  Add i t i ona l

information is contained in the Mining and Reclamation Plan, Huntington Canyon

No. 4,  Mine Permi t  Appl icat ion submit tedby Beaver Creek Coal  Company - -  Sect ion

6 . t+ .L  S t ra t i g raphy ,  pages  6 -4  t h rough  6 -10 .

Appl icant  has inc luded two l i tho logic ,  depth corre lated sect ions to show

thicknesses of  in terburdenandcoal  f rom the Star  Point  Sandstone to Ehe sur face.
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These geologic seet ions are at tached to th is  document  fo l lowing th is  chapter  as

Appendix 6-1. The lithofacies of che Blackhawk Formation in the vicinity of the

mine area are shown in s t rat igraphic sect ion wi th in Appendix 5-1.  These sect ions

should provide sufficient technical information to determine the nature, depth

and thickness of the coal seams, rider seams, overburden and interburden strata

for the permit area. The thickness and extent of all formations in the area

adjacent  to the mine area are shown on Figure 7-1 wich re lated d iscussion in

S e c t i o n  1  " L . 2 . L .

The dr i l l ing resul ts  obta ined dur ing 1985 indicate the presence of  the

Blind Canyon seam although it is of unmineable thickness, refer to Appendices

5-1 and 5-5.  The upper seamwi l l  be cal led the Bl ind Canyon Seam at  the request

of  DOGM to s impl i fy  d iscussion.  The same seam has been referred to as the "upper

Hiawatha Seam" and the "lor^/er Bear Canyon Seam" at various oEher locations. The

USGS is  sat is f ied that  the upper seams are of  uneconomic importanee.  Refer  Eo

Append ix  5 -2 .

The appl icant  feels  that  the cross sect ions submit ted wi th th is  document

wi l l  a lso sat is fy  the quest ions of  coal  recoverabi l i ty ,  and.  roof  and subsidence

stabi l i ty  factors involv ing st rata type and th ickness.

5 .5 .3  S t ruc tu re .  P la tes  3 -2 ,  3 -3  and  5 -2  show s t r i ke  and  d ip  p rov id ing

an average strike over the entire area where the coal outcrop data have been

obtained. An average strike designation \ras necessary due to the severe

erosional and geographic conditions of the area, which would make anything but

an average or  mean d i rect ion h ighly  inaccurate.  The determinat ion of  the d ip

was at several points and averaged for a mean determination.

The ground water hydrology and aquiferous potential of the formations

present  in  Crandal l  Canyon permi t  area are d iscussed in deta i l  in  Chapter  7,

S e c t i o n  7  . I . 2 .

Based on the above infornation concerning the formations and coal seams

presenu in the Mesaverde group, and that the Mesaverde Group formations in
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Crandal l  Canyon,  as descr ibed by Doel l ing (L972),  and as descr ibed by appl icant 's

f ie ld work,  are as typ ical  as found e lsewhere.  We bel ieve the fo l lowing

informaEion should be acceptable to DOGM as it relates to the hydrologic

condi t ions of  Genwal 's  permi t  area.

(1 )  I n fo rma t i on  p resen ted  i n  Sec t i on  7 .L .2 .2  i nd i ca tes  t ha t  t he  wa te r

table in the Star Point Sandstone is below the coal seams of the lower Blackhawk

Formation. The flow of ground water in the formation is toward Huntington Creek.

(2)  The Star  Point  Sandstone,  which under l ies the Hiawatha seam, is

predominantly a l ighc -gray massive sandstone with minor interbedded layers of

shale and s i l ts tone near i ts

base (Doel l ing, L972).  In rhe vic iniry of rhe

is 200-400 feet thick. The Scar point Sandstone

aquifer (Danielson et a1. ,  1981) ,  y ielding warer

springs where fractured and jointed.

(3) The Blackhawk Formation, at the base of which the Hiawatha searn is

locaEed,  could conta in perched aqui fers in  the lent icu lar  sandstones in terbedded

wi th in the shales.  The shales of  the Blackhawk Format ion are only s l ight ly

permeable;  consequent ly ,  ground \ . rater  wi th in the format ion is  perched.  The

shales of  the Blackhawk format ion are bentoni t ic  and swel l  whenwet;  therefore,

faults and fractures in the Blackhawk tend to sea1, l imiting secondary

pe rmeab i l i t y ,  r e fe r  t o  t he  excep t i ons  i t em ized  i n  Sec t i on  7 . I . 2 .2  (SP-53  ch rough

sP-s8) .

If perched water is encountered from the Blackhawk Formation, due to

dr i l l ing or  f rom the st ra ins associated wi th subsidence,  i t 's  ver t ica l  f low to

deeper s t rata would be a l tered.  Some perched aqui fers re leasing water  under

topog raph ie  cond i t i ons  as  sp r i ngs ,  ray  be  a f f ec ted .  see  d .4 .2  above .

6.5,4 Deta i led Columns Of fnterest  and Gross Sect ions.  See Appendix 6-

1 inc luded wi th th is  chapter .  Strat igraphic sect ion A was taken at  the por ta l

mine,  the Star  Point  Sandstone

serves as an important regional

to several  minor  and some maior
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area and st rat igraphic sect ion B was taken 500 feet  easE of  the por ta l  area,

refer  to  Plate 5-2 fox locat i .ons of  A and B"

5 .5 .5  Goa l  Rese rves .  Coa l - seam da ta  f o r  l ease  a rea  SL  062648  i nd i ca tes

that  approximately  840,000 tons of  coal  are in  p lace,  of  which 400,000 tons are

recoverable.  Lease area U 54762 conta ins approximaXeLy 2.5 mi l l ion tons of  coal

in  p lace,  of  which approximately  1.5 mi l l ion tons are recoverable.  Approximately

0.5 rn i l l ion tons wi l l  be le f t  in  p lace for  f ina l  ret reat  leaving approximately

one mill ion tons minable during advance.

The Hiawatha seam is the only seam in the mine plan area that is of rninable

Ehickness.  The Hiawatha seam averages 5 feet  th ick in  lease area SL 062648.

The inforrnation obtained from both dri l l  holes I and 2 show the Blind

Canyon being approxirnately 59 and 40 inches thick, respectively, which makes this

seam unmineable and of no economic va1ue" The Blind Canyon is located

approximately 40 to 60 feet above the Hiawatha seam. Refer to Plates 3-2 and

6'2 for  locat ions.  The Bl ind Canyon exis ts  on approximately  60 acres of  the

property  wi th an average height  of  4 feet ,  Ehis t ranslates in to approximately

418,000 tons of  coal  in  p lace.  This seam remains fa i r ly  cont inuous across the

p rope r t y .

Coa l  depos i t  and  rese rve  i n fo rma t i on  i s  requ i red  by  30  CFR 211 .10  ( c )  ( 5 )  ( i )

which must conform with the information submitted with the mining and reclamation

plan.  Revis ions to the General  Min ing Order  No.  t  has been submit ted to the USGS

as  requ i red .

6 .5 .5 .1  Rese rve  C lass i f i ca t i ons .  F rom USGS f i gu res .  A  map  i s

provided delineacing coal outcrop l ines from the Hiawatha and Blind Canyon seams

with the st r ike and d ip indicated at  one point ,  refer  to  p late 6-2.

6 .5 .5 .2  Coa l  Qua l i t y  and  Charac te r i s t i cs ,  Su l f u r  Fo rns ,  C lay  and

Alkalinity. The pyrite, alkalinity and clay content information is from samples

taken by applicant and submitted to Standard Laboratories, Huntington, Utah for
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chemical

6 -2 .

The

the coal

Pyri te

Alkal ini ty

analysis.  The lab reports are

pyrite content and alkaliniry

seans are as fol lows:

Hiawatha

0 .03 r

7 .6  -  63 "3  ng / I

this document as Appendix

stratun irnmediatelv above

included with

content of the

The pyrice content, alkalinity and

below the coal  seams are as fo l lows:

Blind Canyon

0 .09 r

7  .25  -  87 .4  ng /L

clay eontent of the straturn imrnediately

Pyri te

Alkal ini ty

Clay Content

Sul fate

Organic

Pyr i t ic

Alkal in i ty .

The sulfur and

S e e  5 . 4  a b o v e .

5 . 5 . 6  A d j a c e n t  U n i t s (Overburden).

6 . 5 . 5 . 1  R o c k  C h a r a c t e r i s t i . c s ,

S e e  6  . 3  ,  6  . 4 ,  6 . 4 . l -  a n d  6 . 4 .  2  a b o v e .

Hiawatha

0 .05  r

3 .95  -  4 .0  ng /L

9 .5s

i ron sul f ide content  of

Hiawatha

0 . 0 1

0 . 4 6

0 . 0 7

Blind Canyon

0  . 0 7 *

3 . 9 0  -  0 . 0  n g / L

1 0 . 5 *

the coal seams are as fol lows:

Blind Canyon

0  . 03

0 .45

0 .03

S e e  6 . 4  a b o v e .

Ac id -Tox i c ,  Py r i t e ,  C lay  and
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6.6 Geologic Ef fects On l t in ing

6.6.1 l f in ing Hazards.  Appl icant  determines there wi l l  be no min ing

hazards other than those normally encountered. Mining wil l be conducted with

a MSHA approved roof  and r ib-eontro l  p lan which wi l l  deta i l  procedures under

normal  and adverse geologic condi t ions,  (see map inc luded as Plate 3-2 and 3-3

for  extent  of  underground work ings) .

6.6.2 Surface Hazards"  Appl icant  determines there wi l l  be no

surface hazards other than those normally encountered (negligible with

underground operation) .

6.6.3 fmpacts Of  Min ing.  Appl icant  determines there wi l l  be no

geologic impacts as a resul t  o f  proposed mining operat ion.
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